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(57) Abstract: 

PURPOSE: To provide the simulator which is superior 
in mobility by carrying a simulation box with the arm of 
a vertical articulation six-axial robot. 

CONSTITUTION: This simulator consists of the 
simulation box 10 on which a person can be mounted 
and the vertical articulated robot 20. In the box 10, a 
seat for the person and a d ispla y 14 where a 
simulation image is projected are installed. The robot 
consists of an ^arm^part 50 which can rotate a box 
carrying part 21 where the box 10 is coupled around 
three orthogonal axes X 1 , Y 2 , and Z 3 and an arm part 50 
which can rotate the arm part 30 around axes X 4 . Y 5 , 
and Z 6 . The rotating operations of this robot around 
the six—axes^ are combined to put the box 10 in 
three-dimensional rotating operation and this simulator 
is usable for a roHer_c,oaster, etc. 
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English Translation of Japanese 
Patent Laying-Open No. 5-158399 

[Title of the Invention] 

Simulator 
[Claim for Patent] 

1. A simulator, comprising a simulation box having a display for 
displaying a simulation image, carried by an arm of a vertical articulation 
6-axial robot. 

[Detailed Description of the Invention] 
[0001] 

[Industrial Field of Application] 

The present invention relates to a simulator that allows a person in 
the simulation box to have virtual experience while viewing images on the 
display. 

[0002J 
[Prior Art] 

A prior art example of this type has such a structure as shown in Fig. 
6 in which a simulation box 1 rotates about an X axis relative to a frame 2, 
the frame 2 rotates about the Y axis relative to a frame 3, and the frame 3 
rotates about the Z axis relative to a frame 4. In order to realize linear 
motion of simulation box 1, a traveling mechanism has been provided, which 
allows traveling of the apparatus as a whole, for example, in which the 
frame 4 travels along a rail. 

[0003] 

[Problems to be Solved by the Invention] 

The conventional simulator described above unavoidably has a large 
size and occupies a large space. In addition to the large size, it also 
requires much driving energy, resulting in high cost. The present 
invention was made in view of the problems of the prior art, and its object is 
to provide a compact and inexpensive simula tor. 

[0004] 

[Means to Solve the Problems) 
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Along a press line on which a plurality of presses are provided 
continuously, an articulation robot is used as a robot for conveying parts, 
between adjacent presses. Based on an idea that the articulation robot may 
be applicable as a driving unit driving a simulation box, the inventor 
achieved the present invention. 

[0005] 

The above described object can be attained by the simulator in 
accordance with the present invention in which a simulation box having a 
display for displaying simulation images is carried by an arm of a vertical 
articulation 6-axial robot. 

[0006] 

[Function] 

The vertical articulation 6-axial robot is compact and the arm 
portion of the robot is capable of operations similar to those of a human wrist. 
Further, the robot has superior maneuverability and it can move the 
simulation box in any arbitrary manner. 

[0007] 

[Embodiment] 

An embodiment of the present invention will be described with 
reference to the figures. The figures represent an embodiment of the 
present invention, in which Fig. 1 is a front view of the simulator, Fig^ 2 is a 
horizontal cross section (taken along the line H-II of Fig. 1) representing 
internal structure of the arm portion of the vertical articulation 6-axial robot 
as the main portion of the simulator, Fig. 3 is a cross section (taken along the 
line III-III of Fig. 1) representing an internal structure of the leg portion of 
the robot, and Figs. 4 and 5 represent areas of movement of the simulation 
box. 

[0008] 

In these figures, the simulator includes a simulation box 10 
(hereinafter simply referred to as a box) that is occupied by a person, and a 
vertical articulation 6-axial robot (hereinafter simply referred to as a robot) 
20 carrying the box 10. In the box 10, there is a j eat 12 to be occupied by a 
person 11, and in front of the seat 12, a display 14 is provided, on which 
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simulation images axe displayed. On the display 14, simulation images, for 
example images viewed by a rider of a roller coaster, are displayed. 
[0009] 

The robot 20 includes an arm portion 30 that can rotate a box 
carrying portion 21, to which the box 10 is connected, around three 
orthogonally crossing axes Xi, Y2 and Zs, and a leg portion 50 that can rotate 
the arm portion 30 about the X4, Ys and Ze axes. The arm portion 30 
consists of an arm base 31 supported by the leg portion 50, an arm body 32 
extending coaxially in front of the arm base 31, and a tip swingable portion \ 
33 provided at the tip end of arm body 32. The arm tip swingable portion 
33 is supported rotatable about Y2 axis relative to arm body 32. A rotary 
driving force of a motor M2 provided in arm body 32 is transmitted through a 
bevel gear mechanism 34 and a pulley 35 and a belt 36 provided on one side 
of arm body to the tip swingable portion 33, so that the tip swingable portion 
33 rotates about the Y2 axis. 

[0010] 

At the tip swingable portion 33, the box-carrying portion 21 is 
supported rotatably about the Xi axis. Rotation of a motor Mi provided in 
front of motor M2 in arm body 32 is transmitted from bevel gear mechanism 
34a through a pulley 37 and a belt 38 provided on the other side of the arm 
body, to a driven shaft 38. The force is further transmitted through a bevel 
erear mechanism 39 provided on t.hf*. driven .shaft 38 to a support ah.a£t 21a on 

the side of the box carrying portion 2 1, so that the box carrying portion 2 1 
rotates about the Xi axis. 
[0011] 

The arm body 32 is supported rotatable about the arm base portion 
3 1, and a driven shaft 40b on the proximal end side of arm body 32 is 
coupled to an output shaft 40a of a motor M3 provided in the arm base 
portion 31 with a reduction gear 41 interposed. Thus, by the rotary drive of 
motor M 3 , arm body 32 rotates about the Zs axis. Here, reference 
characters 42 to 47 represent bearing mechanisms. 

[0012] 

Leg portion 50 has such a structure that is supported rotatable about 
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the Ze axis, on a pedestal provided on the floor. Rotary drive of a motor Me 
contained in pedes^^M v >rotates a driven shaft 53 integrated with the leg 
body 60 by means of a bevel gear mechanism 52, so that the leg body 60 
rotates about the Z<i axis, that is, rotate in the horizontal direction. Here, 
reference characters 54 and 55 represent bearing mechanisms. 
[0013] 

The leg body 60 mainly includes a hollow column 6 1 supporting the 
arm base portion 31, a vertical link 62 coupled by means of a pin to a rear 
end of the arm base portion 31 and extending parallel to the column 61, and 
a horizontal lever 64 supported by a horizontal shaft 63 provided at a lower 
end of the leg body 60 and coupled to a lower end of vertical link 62. A 
motor M5 provided at a lower portion 60a of leg body 60 is adapted to rotate 
a horizontal support shaft 63 and a horizontal driven shaft 66 fixed and 
integrated with a lower end of column 61 by means of a bevel gear 
mechanism 65, so that column 61 rotates about the Ys axis. 

[0014] 

At a lower portion 60b of leg body 60 opposing to the position of 
motor Ms, a motor M* is provided, which motor M« rotates a second 
horizontal driven shaft 68 by means of a bevel gear mechanism 67. A 
proximal end of horizontal lever 64 is coaxially supported by horizontal 
support shaft 63, and fixed and integrated with the second horizontal driven 
shaft 68. Therefore, when horizontal lever 64 swings about the Y-i axis (Ys 
axis), arm portion 30 rotates about the X* axis. 

[0015] 

Fig. 6 represents a movable area Az of box 10 in the horizontal 
direction, and Fig. 7 represents a movable area A2 of box 10 in the vertical 
direction. By rotating robot 20 about six axes Xi, Y*, Za, X4, Yo and Za, that 
is, by combining rotations about six axes, box 10 can move in any arbitrary 
manner, within the areas Ai and A2. 

[0016] 

Reference numeral 70 represents a microcomputer provided near the 
robot 20. for controlling drive of motors Mi to Me in the robot. The display 
14 in the box 10 is connected through a video player 16 to microcomputer 70. 
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In accordance with video signals output from video player 16 to display 14, 
microconiputer 70 outputs driving signals to motors Mi to Ms, controlling the 
box 10 such that the attitude of the box correspond to the images displayed 
on display 14. Therefore, it is possible for the person in the box 10 
(occupant 11) to have a virtual experience as if he/she is riding on a roller 
coaster. 



Though a simulator of a roller coaster has been described in the 
embodiment above, it is needless to say that the present invention is also 
applicable as simulators of various other applications. 

[0018] 

[Effects of the Invention] 

As is apparent from the description above, in the simulator of the 
present invention, the simulation box is carried by a vertical articulation 6- 
axial robot of which arm portion is capable of operations similar to those of a 
human wrist, Therefore, a light weight, versatile and inexpensive 
simulator that requires small space for installation and small driving energy 
(power consumption) is obtained. 
[Brief Description of the Drawings] 

Fig. 1 is a front view of a simulator representing an embodiment of 
the present invention. 

Fig. 2 shows an internal structure of an arm portion of the 
articulation robot as a main portion of the simulator. 

Fig. 3 shows an internal structure of the leg portion of the 
articulation robot. 

Fig. 4 shows a movable area of the simulation box in horizontal 
direction. 

Fig. 5 shows a movable area of the simulation box in the vertical 
direction. 

Fig: 6 is a schematic diagram of a conventional simulator. 
[Description of the Reference Characters] 

10 simulation box 

11 occupant 



[0017] 
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14 display 

20 vertical articulation 6 -axial robot 

2 1 simulation box carrying portion 
30 arm portion 

50 leg portion 

Xi, Y2, Za, X4, Y6, Zs rotation support shafts 



